The sole purpose of this note is to introduce some elementary results on the structure and functoriality of Reedy model categories. Presumably experts will have known most of the results produced here for some time, but it may be the case that there are one or two results that have not become part of the conventional wisdom.
Inverse, direct, and Reedy categories
Suppose X a universe, M a model X-category. The Reedy model structure on the category of sM of simplicial objects of M is well-known in the context of resolutions, but in fact the Reedy model structure for categories of diagrams indexed by any Reedy category has significant applications in homotopy coherent algebra as well.
I begin by reviewing some definitions and results of [5, §5.1] . Let X be a universe. 
is a Quillen adjunction between the injective model categories.
Proof. -It is obvious that f ⋆ preserves any types of morphisms that are defined objectwise. Definition 1.4. -Suppose C any X-complete and X-cocomplete X-category.
(1.4.1) Suppose A a direct category, α and object of A.
(1.4.1.1) The latching category at α is the full subcategory ∂(A/α) of the category (A/α) consisting of the nonidentity morphisms β / / α . There are two forgetful functors:
(1.4.1.
2) The latching functor L α for C is the composite functor
and the image of a diagram X : A / / C is called the latching object L α X of X at α. (1.4.2) Suppose A an inverse category, α and object of A.
(1.4.2.1) The matching category at α is the opposite category ∂(α/A) := (∂(A op /α)) op of the latching category at α for A op . There are two forgetful functors:
2) The matching functor M α for C is the composite functor
and the image of a diagram X : A / / C is called the matching object M α X of X at α. 
Proof. -This is [5, Theorem 5. (1.6.A) an X-small category A, (1.6.B) two lluf subcategories A → and A ← of A, and (1.6.C) a functorial factorization of every morphism into a morphism of A ← followed by a morphism of A → .
These data are subject to the following condition: there exist an ordinal λ and two linear extensions A → / / λ and (
1.7. -In other words, a Reedy category consists of a category with a degree function on its objects, so that any morphism can be factored in a functorial fashion as a morphism that decreases the degree followed by a morphism that increases the degree.
Proof. -The unique factorization for A will work for A op . If A is direct (respectively, inverse), then the former (resp., latter) of these is an isomorphism of model categories. If A is left fibrant (respectively, right fibrant), then the fact that the constant functor is right (resp., left) Quillen is an indication that the Reedy model structure is closer to the projective (resp., injective) model structure. 
Proof. -Again it suffices to prove the statement for left fibrations, and by the previous lemma, it suffices to assume that A and B are inverse categories. Now f is a left fibration if and only if, for any model category M and any (trivial) cofibration
But (trivial) cofibrations are defined objectwise; hence this is in turn equivalent to the assertion that for any model category M, any (trivial) cofibration φ : X / / Y of M A , and any object β of B, the morphism
is a (trivial) cofibration of M. This is precisely the statement that the adjunction Corollary 2.8. -Suppose A a Reedy category, C an arbitrary category with all finite products (respectively, finite coproducts), A / / C a fully faithful functor. Suppose that for any object γ of C, the Reedy category (A/γ) (resp., (γ/A)) is left (resp., right) fibrant. Then for any morphism γ / / γ ′ of C, the forgetful functor
Proof. -Again it suffices to prove the assertion for left fibrations. Using the characterization of the theorem, one sees that the forgetful functor (A/γ) / / (A/γ ′ ) is a left fibration if any only if for any object α of (A/γ ′ ), the Reedy category (A/(α × γ ′ )) is left fibrant.
Lemmata of inheritance
I now reiterate some familiar but nevertheless useful facts on the subject of the Reedy model structure. In particular, it inherits many good formal properties of M (3.1, 3.10, 4.2, and 4.3) .
Suppose A a Reedy category, M a model X-category. Proof. -This follows immediately from the observation that the Reedy weak equivalences, cofibrations, and fibrations are in particular objectwise weak equivalences, cofibrations, and fibrations.
3.2. -The Reedy model structure on M(A) is frequently compatible with a natural symmetric monoidal structure, which arises from the use of objects y M (α) that represent evaluation at an object α of A. The category M(A) of M-valued presheaves Y on A comprise the representable Set X (A)-valued presheaves on C, whose value on an object X of M is the presheaf that assigns to any object α of A the morphisms in M(A) from a presheaf y(α) X to Y . Extending this correspondence to all presheaves on A in the usual fashion, one arrives at a fundamental adjunction of two variables (3.5) on M(A) with M over Set X (A). 2) The copower functor 
Proof. -This is the usual end formula for right Kan extensions. 
Proof. -Set ∂y(α) := colim α ′ ∈(α/A ← ) y(α ′ ).
Then one shows easily that mor M(A), (∂y(α), Y ) is the desired limit. Proof. -I claim that if X / / Y is a cofibration with cofibrant source in M, then (y(α) X) ⊔ ∂y(α) X (∂y(α) Y ) is cofibrant. Suppose that T / / S is an objectwise trivial fibration. Then by adjunction, a morphism y(α) X / / S has a lifting if and only if the diagram T α X / / S α
